Some new 3,6-dichlorobenzo[b]thiophene-2-carbonylamino acid ester and their corresponding hydrazide, hydrazone and peptide derivatives (II-XXXI) have been prepared. All the newly synthesized compounds are characterized by elemental analysis and spectral studies, and evaluated for antimicrobial activity.
Introduction
Several derivatives of benzo [b] thiophene including chlorobenzo[b]thiophene-2-carboxylic acid have been found to possess a wide range of pharmacological properties (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) . Combination of amino acids with many substituted heterocyclic compounds afforded derivatives of interesting biological activities (!1-15) . Prompted by these reports and in continuation of our work on structure-activity relationship (SAR) (16) (17) (18) , the synthesis of new titled compounds was undertaken in which 3,6-dichlorobenzo[b]thiophene-2-carboxylic acid was incorporated with amino acid ester, dipeptide , hydrazide , and hydrazone residues and their antimicrobial properties were evaluated. The structures of the synthesized derivatives were assigned on the basis of their elemental analysis and IR, 1 H-NMR and MS spectral data.
For preparation of 3,6-dichlorobenzo[b]thiophene-2-carbonylamino acid methyl ester derivatives (II-IV) , 3,6-dichlorobenzo[b]thiophene-2-carbonyl chloride (I) was coupled with some amino acid methyl ester hydrochlorides, previously treated with triethylamine to liberate the free amino acid ester, in presence of dioxane -Et3N medium. All the products were isolated, purified and obtained in 60-66% yield ( cf. Table 1 ).
Treatment of 3,6-dichlorobenzo[b]thiophene-2-carbonylamino acid metyl ester derivatives (II-IV) with an alcoholic solution of hydrazine hydrate for 2h under conditions of reflux afforded the corresponding hydrazide derivatives (V-VII) which were successively isolated , purified and obtained in 79-86 % yields ( cf. Table 1 ).
Elongation of the amino acid derivatives (II-IV) to produce the corresponding dipeptide derivatives (VIII-X) was carried out using the azide method (19) in which 3,6-dichlorobenzo[b]thiophene-2-carbonylamino acid azides previously prepared from the reaction of respective amino acid hydrazide derivatives (V-VII) with cold solution of nitrous acid; was treated with freshly prepared solution of free amino acid methyl ester in tetrahydrofuran. The resulting dipeptides were easily isolated, purified and obtained in 53-64 % yield ( cf. Table 1 ).
Condensation of 3,6-dichlorobenzo[b]thiophene-2-carbonylamino acid hydrazide derivatives (V-VII) with p-substituted benzaldehyde in absolute ethanol resulted in the formation of 3,6-dichlorobenzo[b]thiophene-2-carbonylamino acyl hydrazone derivatives (XI-XXXI) . The precipitated hydrazones were filtered, dried and purified by recrystallization from the proper solvent and obtained in 66-96 % yield( cf. Table 1 ).
All the systhesized derivatives (II-XXXI) were found to be chromatographically homogeneous when detected under UV-lamp and their structures were assigned on the basis of their elemental analysis, spots reactions, IR, 1 H-NMR and MS spectra.
Experimental
Melting points were uncorrected and meassured on electric melting point apparatus SMP1. Thin layer chromatography (tlc, Rf) was run on plastic sheets coated with silica gel-60 (Merck) and developed with n-butanol-acetic acid-water (4:1:1 , v/v) and detected under UV light and also using iodine / KI (20%) solution as spraying agent. The infrared spectra (νmax in cm -1 ) were taken in KBr discs using FTIR-2000 instrument.
1 H-NMR spectra were measured in DMSO-d6 or CDCl3 using FX90Q Fourier Transform NMR spectromrter. The mass spectra were performed using Shimadzu-GC-MS-QP 100 Ex by the direct inlet system. Elemental analysis were carried out at Microanalytical Uint, Faculty of Science, Cairo University, Cairo, Egypt.
Synthesis of 3,6-dichlorobenzo[b]thiophene-2-carbonyl chloride (I).
The titled compound was prepared according to the procedure described earlier (20, 21) .
General procedure for the synthesis of 3,6-dichlorobenzo[b]thiophene-2-carbonylamino acid methyl ester derivatives (II-IV).
An amino acid methyl ester hydrochloride (0.026 mol) was suspended in 50 ml of dioxane containing triethylamine (0.055 mol) and stirred for 30 min. The precipitated triethylamine hydrochloride was filtered off and the filtrate was added to a solution of 3,6-dichlorobenzo[b]thiophene-2-carbonyl chloride (I) in 50 ml of dioxane and the reaction was stirred for 3 h at room temperature and then left overnight.The second portion of the precipitated triethylamine hydrochloride was filtered off and the filtrate was evaporated under reduced pressure . 
General procedure for the synthesis of 3,6-dichlorobenzo[b]thiophene-2-carbonylamino acid hydrazide derivatives (V-VII).
The methyl ester (II-IV, 0.01 mol) was dissolved in abs. ethanol and hydrazine hydrate (85%, 0.03 mol) was then added. The reaction mixture was stirred for 2 h at room temperature and then left overnight. The reaction mixture was evaporated under reduced pressure and the crude solid product was purified by recrystalization from the proper solvent. The IR spectrum of 3,6- 
General procedure for the synthesis of 3,6-dichlorobenzo[b]thiophene-2-carbonyldipeptide methyl ester derivatives (VIII-X).
3,6-Dichlorobenzo[b]thiophene-2-carbonylamino acid hydrazide derivatives (V-VII , 0.001 mol) was dissolved in a mixture of 8 ml of acetic acid, 2 ml of 5N HCl and 10 ml of water and the solution was cooled to -5° C. On adding , in one portion, with shaking, a cold concentrated aqueous solution of NaNO2 (0.002 mol) , the azide precipitated as a syrup and was taken up in cold ether. The etheral layer was kept cold while washing successively with ice -cold water , 3 % NaHCO3 solution , and again with water, and dried over anhydrous Na2SO4. The azide solution was added to a clear solution of free an amino acid methyl ester (0.001mol) in tetrahydrofuran with stirring for 3h at -5 °C and then left overnight at room temperature. The reaction mixture was filtered and the filtrate was washed successively with 0.5 N HCl, cold water , 3 % NaHCO3 solution , and again with water, and dried over anhydrous Na2SO4. The crude product which obtained after complete evaporation 
Antimicrobial screening results:
The compounds (II-XXXI) were screened for their antibacterial activity using the hole plate and filter disc methods (23) (24) (25) at 150 µgml -+  -----VI   ++  -++  +  ++  -+  VII   -+  -----VIII   -----++  -XVIII   -+  -----XXVIII 
